Abstract
lighting, temperature, noise, ventilation, air quality, and freedom to move around at work. A further investigation by Siu and Cooper (1998) examined the role of organizational commitment on the relationship between sources of stress and job satisfaction, psychological distress and quitting intention, and found significant direct and moderating effects of organizational commitment in the stressor-strain relationships. However, the occupations examined in these studies have mainly been those of white-collar workers.
Chinese populations are particularly interesting when considering organizational commitment.
For instance, it has been argued that a high level of organizational commitment is one of the characteristics of the Chinese work force. The Confucian philosophy of China could be suggested to lead employees to being more committed and loyal to their employers. Empirically, there is some support for this, with studies finding that the level of organizational commitment reported for Chinese managers is higher than for their counterparts of other nationalities (Chow, 1990;  current study, tend to be newer, more spacious and with much better facilities. For instance, there are recreation areas, lawns for staff to use at lunch times, hostels, administration blocks, as well as the factory rooms themselves. The sizes of the factories in China, with their abundant land, tend to be very large and the air quality good.
Hypotheses
The preceding discussion leads to a number of hypotheses. It is expected that there will be differences in the perception and experience of environmental conditions among different occupational and national groups. First, blue-collar workers are likely to have less positive perceptions of their work environments than are white-collar workers (Wallace et al., 1988; Wright et al., 1994) . Within the blue-collar workers sample, those from China are more likely to have positive evaluations than the Hong Kong sample. This should merely reflect the difference in gross environmental quality for the two sets of workers. Thus the first, relatively basic, hypothesis is that the white-collar workers will have the most positive evaluations of their environment, followed by the China blue-collar sample, with the blue-collar workers from Hong Kong having the most negative evaluations.
The second hypothesis relates to the impact of the perceived physical characteristics of work environments on the psychological experience and health among blue and white-collar workers (Poulton, 1978; Sutton & Rafaeli, 1987; Cox, 1993; Evans et al., 1994; Leather et al., 1998) . It is expected that workers who report higher satisfaction towards their environmental conditions will report higher job satisfaction and better mental and physical wellbeing. Given the first hypothesis, white-collar workers should show the least evidence of stress, followed by the China and Hong Kong blue-collar workers respectively. While it could be argued that such a result would simply reflect differences in job type, blue versus white-collar work, it needs to be born in mind that, as noted above, many blue-collar jobs are particularly stressful. In addition, the study allows comparison between two groups of blue-collar workers.
The final hypothesis relates to the role of organizational commitment as a moderator of the relationship between job stress and outcomes. While the moderating effect of organizational commitment has previously been demonstrated (e.g. Begley & Cazjka, 1993; Siu & Cooper, 1998) , it has not been considered in relation to the evaluation of environmental conditions. It is further hypothesized that organizational commitment will interact with environmental conditions to determine job satisfaction, mental and physical well-being. A schematic representation of the moderator model, based on Baron and Berry (1986) is shown in Figure 1 . Journal of Environmental Psychology 21:4 (2001); doi: 10.1006 /jevp.2001 .0229 ISSN 0272-4944 (Print) / 1522 Academic Press. Published online: 06 Dec 2002 
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Method
Measures
In order to test these hypotheses a number of existing, validated instruments were used to measure environmental conditions, organizational commitment and the various health outcomes.
Independent variables
Environmental conditions. Seven items were constructed to measure respondents' satisfaction with the physical conditions including ventilation, workable space, illumination, temperature, noise, air pollution, and freedom to move around at work. They were measured on a 6-point scale ranging from very satisfied (6) to very dissatisfied (1) giving a possible range of 6-42. These measures are in keeping with those used by Siu and Cooper (1998) .While it may be desirable to have more objective environmental measures, in addition to subjective ones, the context of the research, factories in Hong Kong and especially China, precluded the use of such measures. Moreover, the central interest of the research was not concerned with the impact of specific, objective environmental conditions per se, but the relationship between perceptions of the environment and health outcomes.
Moderator variables
Organizational commitment. Organizational commitment refers to the relative strength of an individual's identification with the organization. The nine-item Organizational Commitment Questionnaire (OCQ) (excluding the negative items) developed by Mowday et al. (1979) was used.
This consists of a seven-point scale ranging from strongly agree (7) to strongly disagree (1) (high score = high commitment). The possible range of scores is therefore from 9 to 63. The nine-item OCQ was used to reduce the length of the questionnaire, and because the negatively worded items lack stability (Tetrick & Farkas, 1988) . Example items are: 'I am proud to tell others that I am part of this organization', 'I really care about the fate of this organization'. Psychology 21:4 (2001); doi: 10.1006 /jevp.2001 .0229 ISSN 0272-4944 (Print) / 1522 Academic Press. Published online: 06 Dec 2002 
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Dependent variables
Three parts of the Occupational Stress Indicator-2 (OSI-2) (Cooper & Williams, 1996) were used to measure job satisfaction and mental and physical wellbeing. The Occupational Stress Indicator (OSI) (Cooper et al., 1988) has been found to be both reliable and valid in previous studies in Western (Bogg & Cooper, 1995; Cooper & Williams, 1991; Robertson, et al., 1990) and Chinese societies (Siu et al., 1997; Lu et al., 1997; Situ & Cooper, 1998) Job satisfaction. Job satisfaction refers to a pleasurable emotional state resulting from an employee's appraisal of their job or organization. This was measured using the 12-item Job Satisfaction Scale of the OSI-2. Only the first 11 items were used because item 12 was very similar to item 9 after being translated into Chinese. Item 12 was therefore deleted. The reliability of the eleven items has been demonstrated by Siu and Cooper (1998) . Each item is rated on a 6-point scale ranging from very satisfied (6) to very dissatisfied (1). The potential range of scores was 11 to 66.
Mental well-being. Mental well-being refers to psychological health, including contentment, resilience, and peace of mind. Part A (How you feel or behave) of Section 2 (How you assess your current state of health) of the OSI-2 was used to measure mental health. This consists of 12 items scored from 6 to 1. (a range of 12 to 72) in which numbers 3, 5, 8, and 11 are negative items. An example of a positive item is: 'Would you say that you tended to be a rather over conscientious person who worries about mistakes or actions that you may have taken in the past, such as decisions?' (from very true to very untrue) (High score = better mental well-being). An example of a negative item is: 'When the pressure starts to mount at work, can you find a sufficient store or reserve of energy which you can call upon at times when you need it that spurs you into action?' (from lots of energy to not much energy).
Physical well-being. Physical well-being refers to physical state of health, including calmness and industrial areas in Hong Kong. For some small factories in Hong Kong, all of the workers in the factories were invited to participate in the study. The type of factory and response rates were: a battery production factory in Kwun Tong (41 out of 50 = 82%), a garment factory in Sun Po Kong 
Analysis and Results
Reliability of measures
As the measures employed in the study are not routinely used with people in Hong Kong and China, the reliabilities for all measures by all samples were estimated (Tables 1 to 3 ). The alpha coefficients tend to be either quite high or high. With the exception of the mental well-being measure for the China blue-collar group all alphas are above 06, which is acceptable for exploratory research of this sort. The alpha for mental well-being (China) is 0.57, which is close to being acceptable, and so is used in the following analysis. Nonetheless, some care needs to be taken in the interpretation and acceptance of results using this measure.
It can also be seen from the means presented in these tables that the level of organizational commitment varies between the groups. Blue-collar Chinese workers are the most committed (44.7), followed by the blue-collar sample in Hong Kong (37.7), and the white-collar group with the least organizational commitment (36.8). It should be noted that the difference in levels of organizational commitment between the two samples in Hong Kong is negligible. Psychology 21:4 (2001); doi: 10.1006 /jevp.2001 .0229 ISSN 0272-4944 (Print) / 1522 Academic Press. Published online: 06 Dec 2002 The response ranges are given for each group in relation to each of the scales (Tables 1-3 ). It can be seen that there does not seem to be any ceiling effect, with the possible exception of the Chinese sample's rating of organizational commitment. Given the pattern of responses to the other scales, it is likely that the lack of very low ratings is due to greater commitment or loyalty rather than concerns over being critical of the organizations. However, without direct test, such a conclusion remains speculation.
This is the post-printed version of an article. The final published version is available at Journal of Environmental
Comparisons of satisfaction with environmental conditions
To test the second hypothesis a series of one-way analyses of variance (ANOVA), with post hocScheffe test, were conducted to examine differences in perceived environmental conditions between Hong Kong white-collar workers, Hong Kong blue-collar workers, and China blue-collar workers.
The results showed that China blue-collar workers are the most satisfied with their environments, having the highest mean for the summed items (M =28.84). Hong Kong blue-collar workers were the next most satisfied (M = 25.64), with the Hong Kong white-collar workers scored the least satisfied (M = 24.63). These differences were statistically significant at p50.05 level (F-ratio = 33.52).
While these results support the contention that the blue-collar workers in Hong Kong would be less satisfied than those in China, it was not expected that the least satisfied would be the whitecollar sample. Table 4 shows the correlation coefficients between the total score for environmental conditions and the measures of employee health (job satisfaction, physical well-being, and mental well-being).
Relationship between environmental conditions and employee health
It can be seen that for all groups, the environmental conditions scale was positively and statistically significantly related to job satisfaction. For the white-collar and blue-collar China groups, environmental conditions are also related to physical and mental well-being, although for the latter group the correlation with physical well-being is quite low. For the Hong Kong bluecollar sample, the environmental conditions scale was not related at a statistically significant level to either physical or mental wellbeing. Generally, the results support the hypothesis that there would be a relationship between evaluations of workers' environmental conditions and stress Psychology 21:4 (2001); doi: 10.1006 /jevp.2001 .0229 ISSN 0272-4944 (Print) / 1522 Academic Press. Published online: 06 Dec 2002 outcomes. However, this is only true for the white-collar and China blue-collar samples. That the greatest similarities are between the Hong Kong white-collar and China blue-collar groups suggests that the results cannot be simply explained by reference to job type or location.
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Moderating effects of organizational commitment
To examine the potential moderating effects of organizational commitment on the environmental conditions-health relationships, a series of hierarchical regression analysis were conducted to predict stress outcomes (Cohen & Cohen, 1983; Stone & Hollenbeck, 1989) . To overcome problems of multicollinearity, mean-centered scores were used in calculating the interaction terms. Prior to performing the hierarchical regression analysis, demographic variables were examined to test for any confounding effects. None of the demographic variables were found to be statistically significant in predicting the outcome variables.
In each regression analysis environmental conditions were entered into the equation, followed by environmental conditions and organizational commitment, then environmental conditions x organizational commitment. Analyses were carried out predicting job satisfaction (Table 5) , physical wellbeing (Table 6 ) and mental well-being (Table 7) respectively.
Job satisfaction. The results of the regression analyses (Table 5) indicated that job satisfaction could be predicted quite accurately from organizational commitment and perceptions of environmental conditions (R2 = 0.611, F (2,252) = 119.36, p50.001). In each case, organizational commitment increased the explained variance in job satisfaction. The regressions also indicate clear differences between the white and blue-collar workers. An examination of the beta weights revealed that while perceived environmental conditions were the more important predictor of job satisfaction for blue-collar workers, organizational commitment was the more important predictor in the white-collar group. After controlling for the additive effects of organizational commitment and environmental conditions, the mean-centred interaction term was only statistically significant for the white-collar workers (Fchange(1,151)=6.91, p50.01). Therefore, evidence for the moderating effect of organizational commitment on job satisfaction only clearly exists in relation to the white-collar sample. Psychology 21:4 (2001); doi: 10.1006 /jevp.2001 .0229 ISSN 0272-4944 (Print) / 1522 Academic Press. Published online: 06 Dec 2002 In contrast, while the simple effects of the two independent variables could not predict mental wellbeing among the Hong Kong blue-collar workers (F(2,118) = 1.63, p40.05), the inclusion of the interaction term increased the explained variance in mental well-being by 3.3 per cent (Fchange(1,117) = 4.08, p50.05). Such a result suggests some form of moderating effect of organizational commitment, although the condition of each of the independent variables predicting the outcome variable is not met. Indeed, there could be some suggestion that organizational commitment is playing a mediating role.
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It can be seen from Table 7 that environmental conditions, organizational commitment, and their multiplicative composite each contributed statistically significantly to the prediction of mental wellbeing among blue-collar workers (R2= 0.125, F(3,324) = 15.37, p50.001) . In contrast to the white-collar workers, organizational commitment emerged as the more important predictor of mental wellbeing in the Chinese blue-collar workers. The results again support the notion of a moderator effect.
The regressions indicate the importance of considering the interactive effects of the environment and organizational commitment; when considering their additive effects only organizational This is the post-printed version of an article. The final published version is available at Journal of Environmental Psychology 21:4 (2001); doi: 10.1006 /jevp.2001 .0229 ISSN 0272-4944 (Print) / 1522 Academic Press. Published online: 06 Dec 2002 the environments of white white-collar workers are of a better quality than those of the blue-collar group, the results are unlikely to simply reflect environmental quality. The most probable explanation for this result is that as a major international business center, it is likely that the expectations of the white-collar workers are significantly higher than those of the blue-collar sample. The gap between expectation and provision will therefore be greater, and result in lower levels of satisfaction, despite the environment per se being of a higher quality. However, this hypothesis was not tested directly here. Effort in clarifying this issue would be helpful.
In the white-collar sample, environmental conditions were also statistically significantly related to health outcomes (Table 4) . The results therefore support previous findings in Western societies (e.g. Cox, 1993; Hedge, 1989; Hughes, 1990; Sunstrom, 1986; Warr; 1992) . In these studies, physical characteristics of work were related to health among office workers. The results of the present study also corroborate previous research in Hong Kong (Siu & Donald, 1996) in which perceived environmental conditions were found to be strongly related to job satisfaction, physical and mental health.
What is interesting here is that as objectively the office workers' environments were better than those of the factory workers, there is unlikely to be a simple stimulus-response relationship between environmental conditions and health outcomes. Other factors that influence this relationship are likely to include potentially greater role ambiguity, type of work and the need for concentration, and attitudes towards the organization, the latter being considered below. One factor that has been shown to be important to stress outcome has been control of the stress stimulus. For those working in offices it may be the case that control may be more important due the nature of the tasks being performed, and the higher levels of concentration required.
The complexity of environment-stress relations is further indicated by a slight difference in the patterns of the relationship between environmental conditions and health effects in the blue-collar samples in Hong Kong and China (Table 4) . For the Hong Kong blue-collar group, environmental conditions were only statistically significant and positively related to job satisfaction; whereas in the China blue-collar group, it was significantly and positively related to all three outcome measures; physical wellbeing, job satisfaction, and mental well-being It is not clear from the present data why this should be the case, particularly given the argument that workers in China are thought to be less likely to complain and the finding that they are the most satisfied with their environment. One possible explanation is that workers in China are more likely to work away from their homes and their extended families than are workers in Hong Kong.
It may well be possible that the lack of a wider social support network, which is particularly important in Eastern cultures (Draguns, 1990) , exacerbates the stress related health outcomes. This This is the post-printed version of an article. The final published version is available at Journal of Environmental Psychology 21:4 (2001); doi: 10.1006 /jevp.2001 .0229 ISSN 0272-4944 (Print) / 1522 Academic Press. Published online: 06 Dec 2002 
